INFORMATION- PROCESSING DEVICE 
CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] The present application claims priority from 
Japanese Application No. P2000-143215 filed May 16, 2000, the 
disclosure of which is hereby incorporated by reference 
herein . 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to image processing 
devices, image processing methods, and storage media, and more 
particularly relates to an image processing device, an image 
processing method, and a storage medium so that a received 
television broadcast program can be always displayed at an 
optimal image quality by automatically adjusting an image 
quality display setting. 

[0003] Recently, digital broadcasting has become more 
widespread. In digital broadcasting, data such as audio and 
video data are compressed using an MPEG (Moving Picture 
Experts Group) method and then broadcast. 

[0004] Due to data compression techniques, a broadcast 

program whose content size is approximately ten times that of 
an analog broadcast counterpart can be broadcast using digital 
broadcasting . 

[0005] Conventional television receivers are provided with 
a function for setting various image qualities, and the image 
quality can be adjusted according to each user's preference. 
Since many types of contents such as moving images, still 
images, characters, and diagrams can be broadcast due to the 
development of digital television broadcasting, a greater 
variety and finer image quality setting is demanded. 
[0006] Since, in the conventional television receivers, it 

is required that users manually set image qualities while 
confirming resulting images displayed on the television 
receiver, users may find it difficult to finely set the image 
qualities. Accordingly, users do not usually set the image 
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quality for each broadcast program they watch and, therefore, 
most of them watch broadcast programs using the same image 
quality setting. Therefore, users cannot fully take advantage 
of advanced features provided in the television receiver. 
SUMMARY OF THE INVENTION 

[0007] Accordingly, the present invention is made to solve 
the foregoing problem. It is an object of the present 
invention to provide an information-processing device, an 
information-processing method and a storage medium which 
always provide a broadcast program at optimal image quality to 
users by automatically adjusting display settings in 
accordance with the broadcast program being watched. 
[0008] To this end, according to a first aspect of the 
present invention, there is provided an information-processing 
device for receiving and processing predetermined program 
data. The information-processing device includes an 

extracting unit operable to extract image data and audio data 
of a program selected by a user, an obtaining unit operable to 
obtain information related to the selected program, and a 
setting unit operable to set a control parameter for 
controlling an image data display or an audio data output of 
the selected program in accordance with the related 
information . 

[0009] In the information-processing device, the extracting 
unit may extract the image data and the audio data of the 
selected program from a transport stream. 

[0010] In the information-processing device, the obtaining 
unit may obtain the related information from service 
information included in the transport stream. 

[0011] The information-processing device may further 

include a storage unit operable to store the control 
parameter . 
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[0012] The information-processing device may further 
include an adjusting unit operable to adjust the control 
parameter in accordance with input from the user. 

[0013] In the information-processing device, the brightness 
or the sharpness of the image data display may be controlled 
using the control parameter. 

[0014] In the information-processing device, the control 
parameter may be adjusted in accordance with the time of day. 
[0015] According to a second aspect of the present 
invention, there is provided an information-processing method 
for receiving and processing predetermined program data. The 
information-processing method includes extracting image data 
and audio data of a program selected by a user, obtaining 
information related to the selected program, and setting a 
control parameter for controlling an image data display or an 
audio data output of the selected program in accordance with 
the related information. 

[0016] In the information-processing method, the extracting 
step may extract the image data and the audio data of the 
selected program from a transport stream. 

[0017] In the information-processing method, the obtaining 
step may obtain the related information from service 
information included in the transport stream. 

[0018] The information-processing method may further 

include storing the control parameter. 

[0019] The information-processing method may further 
include adjusting the control parameter in accordance with 
input from the user. 

[0020] In the information-processing method, the control 
parameter may control the brightness or the sharpness of the 
image data display. 

[0021] In the information-processing method, the control 
parameter may be adjusted in accordance with the time of day. 
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[0022] According to a third aspect of the present 
invention, a storage medium is recorded with a computer- 
readable program for receiving and processing predetermined 
program data. The program includes extracting image data and 
audio data of a program selected by a user, obtaining 
information related to the selected program, and setting a 
control parameter for controlling an image data display or an 
audio data output of the selected program in accordance with 
the related information. 

[0023] According to the information-processing device, the 
information-processing method, and the storage medium, since 
the control parameter for controlling the display of the image 
data of the program is set in accordance with the related 
information for the program selected by the user, the user can 
easily watch the program with optimal image quality. 
BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] Fig. 1 is a block diagram showing an example 
construction of a television receiver according to the present 
invention; 

[0025] Fig. 2 is a flowchart illustrating an operation of a 
demultiplexer in Fig . 1 ; 

[0026] Fig. 3 is an illustration of program specific 

information (PSI) ; 

[0027] Fig. 4 is a flowchart illustrating an operation of a 
CPU in Fig.l; and 

[0028] Figs. 5A and 5B are example correspondence tables 
between program genre and control parameters . 
DETAILED DESCRIPTION 

[0029] Fig. 1 shows an example construction of a television 

receiver 30 for receiving digital broadcasting from a 
broadcast station (not shown) and outputting video and audio 
data . 

[0030] An antenna 11 receives a digital broadcasting signal 
and outputs the signal as an IF (Intermediate Frequency) 



4 



signal to an IF demodulator 12. The IF demodulator 12 
demodulates the IF signal and outputs the demodulated signal 
as a transport stream to a demultiplexer 13. 

[0031] A transmission path 14 is a path for a transport 
stream provided from a CATV system, a network system, or the 
like, or a path for a transport stream provided from a storage 
medium such as a hard disk (not shown) . This transport stream 
is also input to the demultiplexer 13. 

[0032] From the transport stream packets (hereinafter, 
referred to as TS packets) constituting the transport stream 
provided via the antenna 11 or the transmission path 14, the 
demultiplexer 13 separates a PAT (Program Associate Table) , a 
PMT (Program Map Table) , a scramble key for descrambling a 
scrambled transport stream, a TS packet including data used 
for miscellaneous control, a TS packet including video data, 
and a TS packet including audio data. The demultiplexer 13 
correspondingly outputs these separated data to the CPU 1, a 
video decoder 15, and an audio decoder 18. 

[0033] The video data is input into the video decoder 15 in 
which the input video data is demodulated, using the MPEG 
method, into a luminance signal (Y) and color-difference 
signals (Cr, Cb) . These demodulated signals are output to a 
video-signal processing device 16 in which an RGB (Red Green 
Blue) signal is generated using the luminance signal and the 
color-difference signals. The generated RGB signal is output 
to a video display unit 17 such as a CRT or an LCD. In the 
present invention, signal processing in the video-signal 
processing device 16 and display processing in the video 
display unit 17 are controlled in accordance with parameters 
obtained by the CPU 1, which is described in detail below. 
[0034] The audio decoder 18 decodes the audio data and 
outputs the decoded audio data to an audio-signal processing 
device 19. The audio-signal processing device 19 performs 
signal processing such as amplification on the decoded audio 
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data and outputs the processed data to an audio output unit 20 
such as a speaker. 

[0035] A data packet includes PSI (Program Specific 
Information) data and SI (Service Information) data. The PSI 
represents program specification information defined by MPEG. 
With reference to Fig. 3, the PSI includes four tables, 
consisting of PAT, PMT, NIT (Network Information Table) , and 
CAT (Conditional Access Table), and various descriptors. The 
SI is information that a broadcast provider uses for its own 
purpose. EPG (Electronic Program Guide) comprises the PSI 
data and the SI data. 

[0036] When the CPU 1 receives the data packet, the content 
of the data packet is stored in a memory 2. An input 
interface 3 outputs a signal corresponding to the user's 
operation to the CPU 1. The CPU 1 controls the demultiplexer 
13 in accordance with the user's input, so that the user 
selects a predetermined broadcast channel. 

[0037] A drive 21 is connected to a magnetic disk 22, an 
optical disk 23, a magneto-optical disk 24, and a 
semiconductor memory 25 in which data is written and read. 
[0038] The reception operation in the demultiplexer 13 
which is performed when the user selects a desired broadcast 
program is described with reference to the flowchart in Fig. 
2 . 

[0039] When the user selects a channel (broadcast channel) 
of the desired program by operating the input interface 3, the 
CPU 1 requests the demultiplexer 13 to receive the broadcast 
channel of this program. In response to this request, at step 
SI, the demultiplexer 13 reads the TS packet storing the PAT 
of a transponder (satellite relay) , that is, the TS packet 
whose PID (Packet Identification) is 0, via the antenna 11 
from the transport stream being received. As shown in Fig. 3, 
the PAT includes the PMTs of all programs contained in the 
transport stream of the transmission channel being received 
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corresponding to the transponder. The PMT of each program 
includes the PIDs of the packets containing video data and 
audio data constituting the broadcast program. 

[0040] In the example shown in Fig. 3, a transmission 
channel B includes broadcast programs (broadcast channels) 
PB1, PB2, and PB3 . A PAT 52 includes the PMTs of the 
broadcast programs of the transmission channel B. A PMT 53 of 
the broadcast program PB1 includes PIDV and PI DA, which are 
PIDs of a packet containing video data and a packet containing 
audio data, respectively, the video data and the audio data 
constituting the broadcast program PBl . 

[0041] At step S2, the demultiplexer 13 searches for the 
PMT corresponding to the broadcast channel of the broadcast 
program selected by the user from among the read PAT. 

[0042] At step S3, the demultiplexer 13 determines whether 
the PMT corresponding to the broadcast channel of the 
broadcast program selected by the user is in the read PAT. 

[0043] If the result of the determination is negative, the 
process proceeds to step S4. 

[0044] At step S4, the demultiplexer 13 adjusts the 
transponder (transmission channel being received) . 

[0045] The PAT includes the PID of the NIT. The NIT 

includes frequency information of every transponder 

(transmission channels) constituting a network, satellite 
orbit position information, transmission information on 
modulation methods and the like, and broadcast channel 
information for every transmission channel. 

[0046] In the example shown in Fig. 3, an NIT 51 includes 
information concerning the transmission channels A, B, and C. 
The transport stream of the transmission channel A contains 
broadcast program data of programs PA1, PA2, and PA3 . The 
transport stream of the transmission channel B contains 
broadcast program data of programs PBl, PB2, and PB3 . 
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[0047] The demultiplexer 13 reads the NIT based on the PID 
specified in the PAT and searches for a service ID contained 
in the NIT. Normally, the service ID corresponds to the 
broadcast channel number of the broadcast program input by the 
user . 

[0048] The demultiplexer 13 recognizes the frequency of the 
transponder (transmission channel) transmitting data of the 
service (broadcast program) corresponding to the service ID, 
which is equal to the channel number of the program input by 
the user. By changing the receiving frequency, the 

transponder (transmission channel) being received is adjusted. 

[0049] If the result of the determination is affirmative, 
the process proceeds to step S5. 

[0050] At step S5, the demultiplexer 13 reads the PMT of 
the broadcast channel of the broadcast program selected by the 
user from the transport stream being received. 

[0051] At step S6, the demultiplexer 13 obtains the PIDs of 
the TS packets storing the video data and the audio data 
constituting the program from PMT read at step S5. At step 
S7, the demultiplexer 13 obtains the video packet data and the 
audio packet data of the broadcast channel requested by the 
user based on the obtained PID and outputs the video packet 
data and the audio packet data obtained to the video decoder 
15 and the audio decoder 18, respectively. 

[0052] The video decoder 15 decodes the input video packet. 
The video-signal processing device 16 generates an RGB video 
signal from the video data decoded by the video decoder 15 and 
outputs the generated video signal to the video display unit 
17 which displays the video signal. 

[0053] The audio decoder 18 decodes the input audio packet. 
The audio-signal processing device 19 processes the decoded 
data and outputs the processed data to the audio output unit 
20 from which the processed data is output. 
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[0054] The CPU 1 controls signal processing in the video- 
signal processing device 16 and the display state of image 
data shown on the video display unit 17 using control 
parameters stored in the memory 2 based on related information 
(including the PSI data and the SI data) on the broadcast 
program. This display control is described with reference to 
the flowchart in Fig. 4. 

[0055] At step S21, the CPU 1 reads the genre of the 
broadcast program being received from PSI data or SI data and 
determines whether the control parameters corresponding to the 
read genre are registered in the memory 2. 

[0056] The control parameters, corresponding to the program 
genres, for controlling signal processing in the video-signal 
processing device 16 and the video display unit 17 are pre- 
registered in the memory 2. Example control parameters are 
described with reference to Figs. 5A and 5B. 

[0057] Fig. 5A shows the example control parameters in a 
case in which the genre of a broadcast program is a movie. 
The example control parameters are set as follows: 

The brightness is decreased; 

The sharpness is decreased; 

The color temperature is decreased; 

NR (Noise Reduction) is off; 

VM (Velocity Modulation) is off; and 

Gamma correction is increased. 
[0058] The CPU 1 controls signal processing in the video- 
signal processing device 16 and the video display unit 17 
based on these control parameters. This enables subtle 
gradations in dark parts, outlines, and colors of the image 
data to be displayed in a natural manner and can display the 
image data with its original film texture. 

[0059] Fig. 5B shows the example control parameters in a 
case in which the genre of a broadcast program is a sport 
(soccer) . The example control parameters are set as follows: 
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The contrast is decreased; 

The sharpness is increased; 

The color temperature is increased; 

VM is increased; and 

A scanning mode is set to sequential scanning. 
[0060] The CPU 1 controls signal processing in the video- 
signal processing device 16 and the video display unit 17 
based on these control parameters. Thus, aggressive movements 
of players and sudden camera movement can be clearly 
displayed. 

[0061] At step S22, the CPU 1 determines whether the 
control parameters are registered in the memory 2 based on the 
search result. If the determination is affirmative, the 
process proceeds to step S23. The CPU 1 sets the current 
control parameters for controlling signal processing in the 
video-signal processing device 16 and the video display unit 
17 in accordance with the registered control parameters. For 
example, when the user selects the program whose genre is the 
movie, the CPU 1 sets the control parameters shown in Fig. 5A. 
[0062] On the other hand, at step S22, if the determination 
is negative, the process proceeds to step S24. At step S24, 
the CPU 1 obtains standard control parameters from the memory 
2 as the current control parameters. 

[0063] In the present invention, the user can adjust a 
control parameter setting by operating the input interface 3 
in accordance with the user's preference. After processing is 
preformed either at step S23 or step S24, the process proceeds 
to step S25. At step S25, in order to perform the control 
parameter setting, the CPU 1 determines whether the user has 
specified a broadcast program genre. 

[0064] When the user adjusts the control parameters, which 
are set based on data transmitted from a broadcast station, 
and specifies the broadcast program genre by operating the 
input interface 3 so that the image data is displayed using 
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the control parameters pre-registered in the memory 2 that 
correspond to the specified broadcast program genre, it is 
determined at step S25 that the broadcast program genre is 
specified. The process proceeds to step S26 in which the CPU 
1 sets the current control parameters using the control 
parameter setting in which the user adjusts the control 
parameters for each broadcast program genre and the adjusted 
control parameters are pre-registered in the memory 2 . 
[0065] At step S27, the CPU 1 determines whether further 
adjusts have been made to the control parameters which are set 
at step S2 6 in accordance with the user's operation of the 
input interface 3. 

[0066] If the result of the determination is affirmative at 
step S27, the process proceeds to step S28. At step S28, the 
CPU 1 controls signal processing in the video-signal 
processing device 16 and the video display unit 17 in 
accordance with the adjusted control parameters to display the 
image data . 

[0067] The process proceeds to step S29. The CPU 1 
registers the adjusted control parameters in accordance with 
the user's operation of the input interface 3 in the memory 2 
as the control parameters corresponding to the program genre. 
[0068] Thereafter, when the user selects the same program 
(one of this series of programs) or a program of the same 
genre, the image data obtained by performing signal processing 
in the video-signal processing device 16 and the video display 
unit 17 using the same control parameters is displayed. 
[0069] If the result of the determination at step S25 is 

negative, that is, display control is performed using the 
control parameter based on the genre specified by the 
broadcast station or the standard control parameter, the 
process proceeds to step S30. At step S30, the image data 
obtained by performing signal processing in the video-signal 
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processing device 16 and the video display unit 17 using the 
current-set control parameters is displayed. 

[0070] If the result of the determination at step S27 is 

negative, the process proceeds to step S30. At step S30, the 
image data obtained by performing signal processing in the 
video-signal processing device 16 and the video display unit 
17 using the control parameters registered by the user is 
displayed. 

[0071] The control parameters are registered so as to 
correspond to the genres of the broadcast programs. 
Alternatively, the control parameters may be registered so as 
to correspond to the name, information, the broadcast program 
name, the broadcast date and time, the content, or the current 
date and time concerning the transmission channel transmitted 
via the transport stream having program data therein. 

[0072] Although a case in which the present invention is 
applied to signal processing and output control over the video 
signal has been described, the present invention may be 
applied to signal processing and output control over the audio 
signal. Audio signals may be processed and output in 
accordance with music genre data (rock music, popular music, 
and classical music) or performance place data (a studio, a 
live house, and a karaoke box) contained in the packets 
extracted by the demultiplexer 13. 

[0073] The control parameters may be adjusted in accordance 
with the broadcast date and time. For example, when a 
broadcast program is broadcast around midnight, the video- 
signal contrast of the broadcast program may be decreased 
compared to the video-signal contrast of the broadcast program 
which is broadcast during the daytime. 

[0074] In addition, when a plurality of images shown on a 

plurality of corresponding windows is simultaneously displayed 
on a screen, display (output) may be controlled for each image 
displayed on the corresponding window. 
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[0075] A case in which the present invention is applied to 
the television receiver is described. The present invention 
may be applied to IRD (Integrated Receiver/Decoder) and any 
other device such as a personal computer that processes 
digital data. 

[0076] The above-described operations may be implemented 
using hardware or software. When these operations are 

implemented using software, the programs constituting the 
software may be installed from a storage medium on a computer 
embedded in dedicated hardware. Alternatively, the programs 
may be installed from the storage medium on, for example, a 
general-purpose personal computer that executes various 
functions by installing various programs. 

[0077] The storage medium is distributed, independent of 
the computer, for providing the programs to the user. This 
storage medium may be constructed using a package medium using 
a magnetic disk 22 (floppy disk), an optical disk 23 such as a 
CD-ROM (Compact Disk-Read Only Memory) or a DVD (Digital 
Versatile Disk) , a magneto-optical disk 24 such as a MD (Mini- 
Disk) , or a semiconductor memory 25. Alternatively, it may be 
constructed using the memory 2, preinstalled in the computer, 
which has the program stored therein. 

[0078] In the present application, the steps constituting 

the program stored on the storage medium may be executed in a 
time-series manner in accordance with the described order. 
Some of them may be concurrently executed or may be discretely 
executed . 

[0079] In the present application, the system is the 
overall device consisting of a plurality of devices. 
[0080] Although the invention herein has been described 
with reference to particular embodiments, it is to be 
understood that these embodiments are merely illustrative of 
the principles and applications of the present invention. It 
is therefore to be understood that numerous modifications may 
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be made to the illustrative embodiments and that other 
arrangements may be devised without departing from the spirit 
and scope of the present invention as defined by the appended 
claims . 
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